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1 

izmsT^mwttmmmztetfL-rziimt. may? 

■i * > h <DJk^lzMl&1snfcmittMWm& V- 
[I*5jc«2] BuffiTFSBJJKtt. SltKjlhMtT&SClt* 10 

[»*«4] *^*«©±Bfi'Itc75'r^>hv-^ 

fc*a»frS«©±H« K7?-f*>hV-ir gjgf ffl oft 
i:»l/T^8*^a«RSMr5Iii, fu8B75 
-f ^ > hv-^©±*{C^$nfc«9IE5F2IWK* U- 

©Sigjjffi. 

fc¥ig#*«©X®fi!ll;:77-f * > hv-^ffig|ffl©ft 
•f * > h-?—£r<D±X\ZMf8.ZtirzM%.^mmm$:l<>- 

■tr«ai*k:«toTi»*-r*xei:*#L. 

¥##§£«©!Sjg2m. 

«©ss£i 5 ot:et±k:-r*c4:*fi#ad:-r*ai»*3B 

5 KE«©¥»fl:£S©»ift#8c. 

lit. fl9E7'?-f ^>hv— d7fflj(|&iffiB*ffl*©rt 
aBtr^JKJRSJlJ&iitrxei:. ituEm 1 (Dmum±RU 

mvz&mm.k\zm2<Diimm$:Mi$.-r2>j:nt, mmm 40 
2 © m®m± 7 5 -f * > h v - ^ ftgug ©ft *t l t 

b^-pmm<D±x\zB)&i£tircmmfc%m±m%i'- 

*fmttlz£.iT®4k?Zi:mt. 

7-f hV- : {7$rffl^T77'f ;*> h^fTPlStS 
[«t«8] ^##:*1S©3E®ffl{C77-r^> hv-i? 50 
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ffl»RcffiB«siffl«*«»fi!c$nfc«s»ie*jgj«-rsxe 
t. mayy-i *>b-?-?mm%.zmmmi%oftmz 
m 1 ©&«*ts*«>&tfxs<!:. mtimmm±.x.zfimm 

x> h^-z mM<D±jj\zMi&2tirziiiimm2 <D&mm 

bfc^. m^y=7^i *>v^->;mm\z%fo.\s-zmz>ft 
&yy-f *>h-?—$$:m^Ty7-( tyhzftoum 

ituEm 2 ©^jumjcmwt* tf©/i;px*s^ 1 tf u 

W8B7 7-Y/>hV-i7fflffiKZ>*Se^ffl*©F^a5{C 

mi ©:#!«si£iia6&trxe<t. wie*fiigye±R^ifE 
mi ©^«^±tc7v-r^> hT-^g^ffl©fttc*fL 

* y b^-?mm<D±J5iz&f&isnt£mm%i 2 ©&jsjh 

tffigftlCtoT^S-rsxet, 
inFE7^*>h^-^ffl«iC;tt^LTf#£*l 
£ 7 * > h V— ^ IAT7 v-T ;* > h £fT -5 Ig 

mfffim 2 ©&JR«tSJ*3+T?© U— tf salted; r> ~ZW2k 
tg77-f *>hV-*;B#|RtfiBi8gffli8©l*JgBfC 

m 1 ©&»R£Ji«>&tnS£. flrffi*MWR±RiffiiraE 

mi ©^JgM-hlC75-f^> hv-i7^ffl©ft(c*fb 

/>hv- * ffl«©±?j tc^$ nfcMism 2 

tfBSJtlCtoT^-rSXSt, l/yXh$M 
577-f/>hV- ^$fflUT77-f J*>h*fTPXe 
sfiaBm 2 ©^IIJIi^xHI^tT© tffigMtC 

.to xi»s-r* z\ t *»at-r*¥W#««©Kis* 

^$nfc*s©s«* 1 5 orj^xtc-r^-t^wat 
-r?>«*3S 1 0 t'iB«©^«^gm©»ig^teo 
[»*«i2] ^^s«©xffi#it7 7-r^>hT- 
^ffl*&iXE«iffl*A*^snfciift»Bt*^'r*xe 

nrz&mm±\z%i<D&mm&Mi$.-?zj:mt. msb7 
^ > h-7-^ffl«©±*ic^$nfcHui3m 1 ©^ 
*fmtt\z&-oT® : £L, ^omzmzyy-i 
h^-^ffl^©i^gi5©mi <D&mm<D'jnz< t%— 
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t»t>i$*-r*xei, mmry-f *>b-?-?mm%.tf 
it. ffimmmm±.RzfM$&& 1 o^i«ihi:7 7-f * 

> h^-*«gUB©3tefc#LT*j^fc*2 ©&JIUR* 

j*sft&iH»*7 7-r hv-?tLT77i'^> h 

[0 0 0 1] 
[0 0 0 2] 

[«£*©&«] *l»flcj|l*lHlBSo»jftl8K:*v»T. _h 
JlffliJ©/^-><hTJiffl!l©/^->£©&B^fc>-frte> 

±JPflJEj3WS©<ftV»il£JBJ5fc?"*£. 7M^>h'V 

[0 0 0 3] *■©#&©— OtUT, 77^/>hV- 

*3Erj£««»*. #J*.«. «B¥1 0- 1 1 3 7 7 9^ 
m\Zit, 7v-i ;*>b^-?©X?jtC^J&£nfc#LK 

[0 0 0 4] 

JRICOVvcb^-HfrT**. 
[0 0 0 5] #5&9itt±82fiE#©B*fflfc#LT&Snfc 

fcoto, 77-f ^>hv-^©±^tc^snfc^a 

[0 0 0 6] 

[»ffl*»ft-r*fc»©^a3 **wk««¥«#s« 

©SJjfi^ffitt. ¥*#StR©±ffi«fc7 5-f;*>hv- 
?£J£j&-f SXgi:, 151575^ * > hV-i^^i&S 

;*> hT-^©±*tC^Sn^WI2?FaWM€:U 
-f IWfc <k ^ Tiit 518 1 * * I, *I8B^jS93M 
{CRgWr -5 U'— tf ©/WXSto* 1 tf a WTTS^ -I <h 

[0 0 0 7] 77^/> hV-^©±*iC^^tlfc^ 
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SHffit (ttSWictt. KStg&jfcK&tf&JRK) Sri'— tf 
SSMtCi ^Tlit * Z. t \Z J; 0 7 5-f * > h £ 

ictt, ^aw«t*i»*ufcfiB*©HafcjR««iA<ft»-r 
a («fk^mk*<si*i»±k©«'&) . ^mwmzm 
£\stzM®<Dmmzm<o±.ifiV)w>ifi%.vz> imz^mw 

it**^JS*t©«^) . tv»?fcPMI#*«. l^— tf©/i 
jpxtB* i (fn^Ttc-f^cttciO, »««©## 
*B0±a*D»©£j«£«iiwT*£i#-c#*. 
io [0008] 7?^ *>h-?->?m.mm<Dmztt 

©7t©Sii**U 0%^T©K^JiTt>©i:-r^ = 

[0 0 0 9] *^B^{c#^,^##:Sg©Mit73ffitt. * 
##:S«©±E#ItC7 v-f ;* > hV-^^^fiKf^Xg 
«rE77'f*>hv-£#»j«Sn&¥»#£*© 
^ffi«tC7^-r * > KV-:7««ffl©7ttC*]bT^SBJ 

©±^ic^$ n^waE^awii* u— »f raw k t 

20 R&S»£J*2*T©l'-1fMtte±oTllfc*r*££: 
[0 0 10] ^+T'I/— 9-*Bg*t$Lfc«^irtt. 

K*»*ufc«*©«iaT*jR«i*«*u<»ftsn. s 
{£2tit£&mm<Dffc£tfmM\zfc2>t\,*offlmff$>2><, 

&mm&M& l PT'<DU—*fHLmz£.-oT&&-?2>ZLii\Z 

#RK©K^b*«i{a-r*^t*«Tfr*. 

[0 0 11] *awic«4^»#S«©«i6*fett. ¥ 
##:a«©±Bfi'J(C7 ^ > h Sr^fig-T^xe 

30 ±Bfiij(c75'-f * > h-v-pmmmomzmsT^&w 

V>±j3lztef&.t£tlfz.ffif&*mWJ&&l'— tfjPJtfcJ^T 

[0 0 12] ^SJKSJftSS^fXSiSa+Tr©!^— tfBBW 
lc<fc-s>TBfc£-f £> ^tl;<tD, u— tfHBItwx^jM 1 - 

-5. Ifcibl, U~ ifRaf*©->3 y h3&2:fficMTSC 

40 7^-77 h$i6j±$-a--5^t*i-e^s. 4* 

tc. S«©SSS 1 5 CCRXlcTS 0, V- 

[0 0 13] #5B9itC«*¥2*#SB©«i2i:£fttt. ¥ 

***jgfi!csnfcsg i ©«s«jBi*^-r*xet, mmr 

y^*y hv-^ffl*R^E«fflj»©rt*a5K^«jeS:« 
©^tJXgi. WE»l©»IMII±&^«(l8E^JRit±tC 
Sg2©*&»8l£fl^Tr-5X@<h. tfifB^2ff)*6^JiiXtC 
75^ ^>hV-^«fKffl©3tKl*]UT^aWi4SI*l» 
50 ±MSr^fi£T^.Xe«i:, WsB77-f ^ > hT-i7ffl«© 
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[0 0 l 4] *«BJ(c«^.*^g«©SS!iS*S«. * 
>hV-^ffl«RtfgBiSSffl«CDF^{cm©#MK£* 10 

(a) hu«B^2 ®^SJ«fcM#tr-g) U-iffiD/i;i/Xi|i^ 

[0 0 15] (b) i!ufB?g2<D&^M£K£4>TCDl/- 20 

(c) MtBSS 2 ©^HM^f^XS^B^T-© I/-- »f 

M£<S>S«£ 1 5 ortUitCf o 
[0 0 16] ^BJtctSS^iW&SgcDiS^&tt. ¥ 

ffl«CD_h*{t^$nfcWIB^ 1 ©^115: 1/— tfBIW 30 

±Rumam 1 <z>&;sBU:fc7 * > hv-?ra 

©7ttcMbT^FSHJ^2 ©4MI^f6£1-5Igt, 

*NS LT fjfBSfl 2 ©&JgBI<D±® (Cfl^&S tlfcPJgBS: 7 

T^^t^^il-^^ 40 
[0 0 17] *^Hj(cJ:tl«*. 1/— tfMM!C«fc-pT^l 

f^sb©^ i <D&m,m<n'pt£< t$>-^h&£Tz><Dx\ 

7 5-f h-7-^ffl*©Ji*&^2 ©MlTloT 
t>. ^2»^SMO±®fCT5-1'^>hT-i7ffl^t^ 
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[0 0 18] 

[0019] sr. *mmmmwimxm^z>u— vm 

[0 0 2 0] 01 KSLfcl^— tfflgStSStt. 
S 5 1 *iit5XT-y 5 2 , l/-f-«5 3 . b* 

6, CCD*^7 5 7&t*EX* 5 StioTMStl 

[0 0 2 1] tfJJBWglttt, U~y%S5 3* 

[0 0 2 2] fUSJ£*i.T*WU U— tfftffi 53i IT, K 
r FI+->7k- tf. NdYAGlz-if, ^>^7? 
-f 7U— if£fflV>fc„ 

[0 0 2 3] f-Afttigf 5 4 fctt, t*-Ag bJ 

fc^tctt. K r Fi+y-7l/-f^fflUfci^, Hi»s 
n^l/— tfx*;i/=¥— Sgfl^iftO. 2J/cm ! J^Tt- 

-rsfc*t^s^g^:©u— tfx^u^— tt, #52 o j 
pa^i/>x5 5&jb^t, i o om&s 

±©X^.;^— ffiffiSS*ti;S-B--5^S««*-5. NdY 
AG !f >1J-771'7 U~ iffcffl V»fc«-&t>, 
PIfillC 1 0 0fS«-h©X^.;i/^— 35^j&ijJ5>gTfeo 

fc. i o ofgfflx^M-ssi*ti;$ti)i/>x© 

>X5 5tU«*««l 0 I' >X£flJV>fc. 

[0024] i ) i2ii mi <D&ffi&m* 

m\stc.mmx.mwimmx*$>z>. *$&&mmt. 75^/ 

[0 0 2 5] £f\ 12 (a) ^Ti^iC, ->'J3> 

x^fccv^, -> u 3 >s^ 1 1 ±izitTmm<D^mMU 
tf-rxiz&f&znx^%>b<Dt-?&o 

[0 0 2 6] )k\Z. M2 (b) (C^TiplC, IBMI&ft 

mi 2&a?-->{/lx, 7v^^y h-^-zmmi 

[0 0 2 7] WZ. H12 (c) !^T<t5iC, BB^fflCD 
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-irmmi 3Rtfstmmmi 4©n»i:*isftfc*i 

I15SCMPaiCi-3TiiL-. 77-f^>hV-^ 

ffljg 1 3 RociB^ffl» 1 4 ©rtgctc^MM 1 5 &nmt< 

■Br*. £ftfc«fc0. S«if 14rtCIfta*lO*I 

[oo2 8] #tc, 02 (d) (c^-Ti^tc. ±m\zm 
mtmm 1 6 £amu $ & icjinifiMit 1 6 ±.\zRtt 

Ml 7^Mt5. S&TOlbJIl 7ilT!l m.m 

v»* r ta*T**. Elf teikfil i 7 tt*»!ST**& 
*. KWRihKl 7**j*t5J:iCJ:?T. 7^-f* 
>KT-^ (*«Ttt. 77-1" ^>hV-i7ffl«l 3IC 

[0 0 2 9] fif. 02 (e) Rtf ( f ) (C^Tio 
U 77-f ;*> hV-;7©±77 (77-r/>hV-^tC 

[0 0 3 0] 02 (g) tc^-Tct^(c> £®lcu 

7 Rixsra*eiitm i esiy^mct 
[0031] ^mmmmx\t, k r fi+->7u- *j\ 

NdYAGl/-if, ^>D-7 7-f 71/— tfSrfflV^ 0 30 

[0 0 3 2] 04tt. V- lf!IMlC«fcoTH8«frlhlBll 

K r FX+->Tl/-1t'RJ/Nd YAG1/- tf£t$£f Lit 
S^fCte, 04 (a) tcSTckSK:. KjWB&lhKl 7£ 

-77. W>*77-f 71^— !fft«V>fc»^K:e, 04 
(b) tc^-TctpJC, IMUMSnx^ft^. 
[0 0 3 3] jris#i 9«Sntl§©l/- J IfftS 
tt, 2 4 8nm (KrFI+yYl'-f) > 2 6 6 n 40 
m. 5 3 2 nm, 1 0 6 4 nm (N d YAG U—*f) X 

i/— tffcRSfcfcSitTfcjRtMfci 9© 

— tfSfl3V»fc»£fctt» «fi#7 8 0 nmMl 5 6 0 

LfcibT. !fl»#l©ffi*/&te> I/— Ifjftftfctt5&t*»» 

[0 0 3 4] — K r FI*->7U- tfRtKN d YA 
G I/— If 5~20nsec T$> 0 . > 

-^yy^TU—^CD/^^xmtO. l~lpsecl*» 50 
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a. ifcAbt, swi»ih^i 7*^*bfe®«©jgia 

fcJR«fc*±Jfcl/fc^fc»K:W:. I/— ifO/WXtt* 1 

p s e c jy.Ttc-ra^s^feSo 
[0035] 04 (a) xmrn^ntzmmmi 90am 
\zmo. i~i umx&D. m^mmmmiz/^-y^ 

RjUMfcayBOl"— ■ tftUTtt. /WXfltoU p s e c 

[0036] mm&m 2 ) 0 5 «. $ 2 ©«^<g£ 
*Lfcsaisie»ffi0T*a. 75-f/ 

C0X&&. 

[0 0 3 7] 05 (a) {C*-ri-5tC. >'Jn> 

a« 2 1 ±\zmmmmm 2 2 *»«s-r*. 
[0038] >a\z. 05 (b) ic^Tct^tc, mmmm 

12 2 — ->^7*bT> 7^-f ;*>hV-;!7fl§SI2 

3 KZ^EUfflfll 2 4 £»j£-T*. 
[0 0 3 9] *tC. 05 (c) iCSVf J^tC gg^ffl© 
^«I2 5 $^ffitCit«-r*o §61:, 7 5-f*>bV 
-^ffl«2 3&tfEIM;*t2 4©naHC*«3nfc&« 
R2 5&CMPftKlJ:oTl$£U 7 * > b^-^ 
ffl«2 3RtfEi»fflS2 4©^gBtC^«^2 5&Si$ 

[0 0 4 0] 'A\Z. 05 (d) iC^T<fc^tC ^BJ'BB 
^fflO^JS)K2 6 S^ritr*. 2 6 tt^89JT* 

7^</>hT-^ temx-it. 7v^*yy 

[0 0 4 1] ^Z\X\ 05 (e) mS (f ) \Z7FTt^o 
iC, 0 1 K3bfcl/— !f!RataB«fflV»TU— IfftMM 

b. 77-f ^>hT-^©±77 (77-f^>hv-^S: 

[0 0 4 2] K\z, 05 (g) izm-TJioiz, 3-mzU 

i?X h 2 7*S*bfc«. SS!|Bltgt7 £ £ofc7v-1'^> 

2 7(7)»7 l eR?>'S^*fi : oTl/yx h/1^->*«fiK-r 
a o ;^-r>mfcl/y7h2 7m^i:lT# 
JS8H2 6SX5/f>mi«tl:J: 0, ^«^2 6<7D/N° 

[0 0 4 3] 16(1 U— lf«|ltK«t^T*JR)K2 6© 
-aB*l$*Ufc«©»®JBtt£*U£"b©T»S. Kr 
F x+ U—4fRZSN d Y A G U— IfSrffgftt L7c*& 

tctt. 06 (a) c^-riptc. &mm2 6 zmnLtc 
«s«©^jac^D±^oaB2 6 a*«sns. C©«fc 
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[0 0 44] — 7j\ JVlXt&ifi 1 p s e c &,~f<D^^ > 
1^7 7^71'- !f*fliV»fc«£fctt, 16 (b) tC^T 

s e cHTtftftl'- lf*fflV»*ca:3&«flSLV». 

[0045] mmrnm 3 > H7», 13 a>&NHgtg& 

[0 0 4 6] 07 (a) (CSTi^tC, 5/>j3> 

*«3 1 ±£«mjfiflUJt3 2 *JgJ*-TS. 
[0 0 4 7] *tc, 1217 (b) (C^TJ:^IC, 

3 RtfffiifeiUHjt 3 4 

[0048] iMc, 07 (c) \z^-?£o\z, mmm<D 
^mm^mm3 5 &±m\zmm-z>, 

[0 0 4 9] %.\Z, 07 (d) fttf (e) tC^Ti? 
(C. 0 1 (C^ bit b— If MMSESr^Tb-lf 
U, 77-f/>h-7- ^©±7? (77-f^> FY- ^7 tC 

-^ffl«3 3rtfc»J*3ftTV>*&JRBt3 5C0-^fcl^ 
B#tc^*-f^o CtlCiO. 7M^>F7-i'fflI3 
3|*jK»J«$nTVs*^JRK3 5©±HO«3tt. 77 

£>&3<fcDfc4S<fc£. Ita77-f^>h7- 

-r««t5»cbT^a*«. 7 7-r^>hv-i7ffl«3 3i*g 

t><fc^„ d©b— If— IMlglCfe^T, b— tftLT 
Kr FX^->V1/— tf^Nd YAG1/— y-**fflVifc*-& 

[0 0 5 0] &fc. 07 (f) cmps 

Sffl^T, 77-f ^>K-^ffii3 3StfSSM3 

fCtO, E*ffl*3 4rtK«|Je)ii*SO^JREI8*»®J« 
d©CMPXafc«tO» *0±*«»3W3 
5 a fclR]B#iC^S$n^o 

[0 0 5 1] friz, 07 (g) tc^Tck?^ ^aw* 
&JSK3 6 *^ffifcjgj«-rs. b— »fIH»fcJ:-3T*« 
g|3 5*»£-r**fc. 77-f^>FT-^7fflffi33rt 

ffl$3 3<D^#!C;ttJfrbJtlH]gB3 6 afiWtftZn. z\tl 

S7 7-r * y v t Ltffli^ z. iLtfuimttzz. 

[0 0 5 2] W>Z. 0 7 (h) CttcTJ: 3 (C, £®(Cb 
v'X h 3 7 S&tfbfcft, ^SI3 6 0±ECMSn 
fcEia5 3 6 a577-f^>K-i7tLT77^/>h 
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£fT<^ 2 *>\ZUi?Z.h 3 7 <DUy£R.tfm&& ft -dTU 

K3 7*VXi7tbT^SM3 6*X-y5 L >f-r^-i: 
fc«k0. iSl3 6 0/^->^ffS§n?>. 

[0053] mmmi&A) ms\t. u-^mmz^-D 

EPMA (Electron Probe x-ray Micro Analyze 

&ftmzmwzum<D&g,m\zit7)i>s.->y&m*m 

10 b-lfHBWfcfcfca+RtfJ*^* (JI3ttJBfc:b&* 

Sttft) TfTofc. EPMAtC*5it^Alt«^X 
*;i^-«4 keVtLfc. 
[0 0 5 4] 0 8 (C^T <fc O fC, ^g'pT-01/-+f,W 

cntcMur, x$fT©k- $mmz&-ox7 )v 

20 [0 0 5 5] Tftfr^, *atT<DI/- »fMI*T?J4^JII 
JK©l*5&««ra fflT&JBKJ&St b < Wtit bT V» S <Z> \Ztt 

— tfBg»ttK^*TfT3^t*^*bVi. 

[0056] mmmm 5 > 0 9 a, r^<§ ^ tc&sttf 

X£*fAbTb~ !fHI***ffr>fc*^t. IStS^ 
StTI/- tfSg«^fTO^"&tCO^T, b— tfx*;u 

5-7Al*H\ 7il/5-7AlOlJllilMmib 

[0 0 5 7] 09 tC^-ri^t', ttHUjtfXSfcAbfc* 
^fctt. Jt^^A^W^tittSibT. b— tfx^ 
M-fg#ffi<Tfc. 7JI/S^7Al^iO^<iS 

tt. wt$RSg£ 1 5 0V,£K±l,Z-?Z>t. f$l/im©7 

[0 0 5 8] dC9<t^(c. ii^^XSIHm+Trttfgb- 
40 ifx^;U^-T-^J9©J?^^SMSr»4T^-5 C b& 
e. b— !fWi#©->3 >7 r-tSfiin^t^Tf, X 

Sm c fTfT^^i:^MSb<> 1 5 0 

[0 0 5 9] tU, *SSWO^Slfi«?tl*»i^bfc^ * 
BSriH)!Kbf«!:^ISHP»3tC*3^Tffl«^bTlligTS^ 
50 [0 0 6 0] 
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[0 3] *5EWO*tS»JHCl5ltSU-1fHii*0*fl=* 

*LfC0o 

[04] u— ^mwz^xKmm±m<D—^m^h 
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